Design Standards for
Post Construction
Stormwater Management

Massachusetts Department of Environmental Protection
Stormwater Advisory Committee

Meeting 4: October 15, 2020
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Agenda

AWelcome, Agenda, Introductions, Meeting Protocols
AStormwater Management Framework in MA
AStormwater Standard 3, Recharge

AStormwater Standard 4, Water Quality

Time for Q&A

AStormwater Standard 7, Redevelopment
ANewProposed Standard 11, TMDL Compliance
AFacilitated AC Discussion

APublic Q&A
L
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Proposed Updates to WPA/WQC Regulations

and MassDEP Stormwater Handbook
Lisa Rhodes, MassDEP Wetlands Program Chief

1. Overview of all Proposed Regulations and Stormwater Handbook
Revisiong February 12, 2020

2. Highway Specific Considerations for MassDOT pragjéetgust 25, 2020

3. Precipitation Intensity and Frequency Dafaptember 22, 2020

4. TODAYAlign WPA/WQC Regulations and SW Handbook with 2016 MS:

General Permit



Stormwater Regulatory Framework

Wetlands
Protection Act
Regulations

Revisions Water Quality
NPDES e
Proposed Certification
2016 MS4 Regulations

General Permit

Revisions
MassDEP Proposed

Stormwater
Handbook

Revisions
Proposed

L
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Stormwater Management in Massachusetts

Wetlands Protection/WQC Regs NPDESA 2016 Small MS4 Permit

AApplies toProjectsimpacting AAuthorizes 260 cities and towns
wetland resource areas and (MS4 designated areas) to
buffer zones in 351 cities and discharge stormwater to waters
towns subject toongoing management of
systems

: . o Also NonrTraditional MS4s
ALast major stormwater update in

2008 A5-year permit term
APrecipitationand APermit went into effect in 2018
urbanizationincreased ALocal bylaw or ordinance that

meets MA Stormwater
Standards by June 30, 2021

L]
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2016 MS4 General Permit
Minimum Control Measures

. Public Education and Outreach
AMunicipality provides education material on stormwater to residents

. Public Involvement and Participation
AMubr;_icipaIity seeks input on and makes Stormwater Management Plan accessible to
public
. Construction Site Stormwater Runoff Control
A Sediment and erosion control requjred for MS4 operations, land disturbasmoeel
or more, or through Order of Conditions when within Wetlands Jurisdiction.
. PostConstruction Stormwater Management
A Stormwater management standards on new development and redevelopment|sites
A Pollution removal, low impact development, runoff reduction
A Implemented via local bylaw or ordinance
. lllicit Discharge Detection and Elimination
A System maintenance and assurance of stormwater discharges only
A Implemented via local bylaw or ordinance
. Good Housekeeping and Pollution Prevention
A Proper handling and storage of materials

C
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Stormwater Standards being discussed today

No new untreated stormwater conveyances
Postdevelopment peak discharge rates

Eliminate or minimize loss of recharge

Pollutant removal for PosDevelopment

Land Uses With Higher Potential Pollutant Loads
Critical area protection, including public drinking waters
Redevelopment Projects

Implement Erosion and sedimentation control during construction
Implement Longerm operation and maintenance of stormwater controls
10. Prohibit Illicit discharges to stormwater controls and wetlands

11. TMDL compliance

© © N OO A WNE
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WPA/WQC Standard 3: Recharge

Thomas Maguire, MassDEP Wetlands Program

Purpose:Tosustain water levels iwetland resource areas
and drinking water well levels

OEAAUGAY 3 NB Jawiudirdchagg t6 ground] 2 & & 2
water shall be eliminated or minimized
i K NP dedifinfnentally sensitive site design, low impact

development techniqguestormwater best management
LIN OGAO0Saz FyR J22R 2LISNI GA 2y

& ! iminimum, theannual rechargdérom the post
development siteshall approximate tha@annual recharge
from the predevelopmentconditions based on soil type."

L]
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Recharge is the precipitation portion that
enters the groundwater
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Unsaturated Zone Infiltration

Stormflow

Baseflow
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Predevelopment: Approximately 70%
of Precipitation iIs Recharge Statewide

Period | Recharge /Baseflow (Perce
elers ey of Annual Precipitation)

Charles River at Wellesley MA 61 73%
Charles River at Dover MA 82.8 72%
Jones River at Kingston MA 54.1 72%
Ipswich River Near Ipswich MA 90.2 71%
Threemile River at North Dighton MA 54.1 71%
Merrimack River Below Concord River at Lowell M, 97.2 70%
Connecticut River at Montague City MA 116.4 65%

X
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Existing Recharge Sizing Is Based On
SollRunoff Depth x Impervious Area

MassDEP MS4 Permit

Size the volume of the recharge by Size the volume

usingthe onsite Hydrologic Soil Groups _ _
(HSG) orthe Environmentally Sensitive Site of treatment mayinclude:

Design Credits: A RetainingZl-inchof runoff
A HSG A 8.60 inchx impervious area times the Impervious area
A HSG B = 0.35 inimpervious area meets pollutant removal
A HSG C = 0.25 iimpervious area requirement

A HSG D = 0.10 inimpervious area
A Qualifying Pervious Area: Recharge Met

12



Annual Precipitation Is Increasing
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Time Series, published October 2020, retrieved on October 9, 2020
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Data from the GHCN Massachusett:
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https://www.ncdc.noaa.gov/cag/

Annual Precipitation Trend Is Significant:

Affects Recharge Target
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Recharge Depth Needs to Increase to Keep
Pace With Increasing Annual Precipitation

Annual Precipitation Massachusetts = Trend
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Standard 3: Recharge Proposal

Current Proposed
Recharge Recharge
NRCS Hydrologi Requirements Requirements MS4 Retention
Soil Group (inch) (inch) Option (inch)
A 0.6 1 1
B 0.35 1 1
C 0.25 1 1
1, Maximum
Extent

D 0.1 Practicable (MEP 1

MEP D soil, bedrock at or near the surfaeedhazardousand solidg I 8 G S &
ESSD strategies that incorporate LID techniques must be implemented.

L
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Environmentally Sensitive Site Design/Low
Impact Development

Parameter EXisting Proposed Regulation
Regulation

ESSD/LID Loss of Must be incorporated
recharge unless not feasible
shall be
eliminated
or
minimized
through ' WMERC';ZWA;W‘;‘EK 770N ROAD
ESS/LID MassDEP

NATURAL CONSERVATION
AREA
/
$ 4 W,
- /i XS /OeCK
| P
sS/5% S
/ TOUSNES

LID Site Design Credit 1
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1-inch Recharge Can Be Achieved in All Solls

NRCS NRCS 2009
Hydrologic Soi NRCS 2009 infiltratior  Infiltration Rate
Group rate (in/hr) (in/72-hours)
A >1.42 in/hr >102 in
B >0.57 t0 <1.42 in/hr >41 to <102 in
C >0.06 to <0.57 in/hr >4 to <41 in
D <0.06 in/hr <4 in

NRCS 2009 Part 630 National Engineering Handbook Chapter 7 criteria for
assignment of hydrologic soil groups when any water impermeable layer
exists at a depth greater than 100 centimeters [40 inches]

L
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1-inch Recharge Meets MS4 Pollutant Remove

EPA Pollutant Removal Curve

Infiltration Basin, HSG C Soil
100% TSS
—¢

100% —
S0%
S| - 92% TP
9 B0%
"g 70%
60%
©
Q 50%
X o ——TSS
O 30%
(q0] : —e—TP
@) 20%
— 10%
0%
0 15 2

Physical Storage Capacity
Depth of Runoff From Impervious Area (inches)

X
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1-inch Recharge Meets-lhch MS4 Retention
Option for 90% TSS/60% TP Removal

ARecharge = precipitation that enters
the groundwater

ARetention = variety of measures to keep
precipitation onsite (e.g. recharge,
evaporation, reuse)

Swale from Source Area

Emergency Spillway

] . l -
v J
. 2 3 -
3
\

https://megamanual.geosyntec.com/npsmanual
/infiltrationrechargebasins.aspx

L
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Questions and Answers
¢ Recharge Standard
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Standard 4: Pollutant Removal

Laura Schifman, Stormwater Coordinator

Purpose:Toprevent pollutants from contaminating wetland
resource areas including public drinking waters
OEAAUAY 3 NBIAdzZA I GA2YY aw DS
2F ¢201f {dzZALISYRSR {2fA £

A< Uy
D¢ <
e NJ

L
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Standard 4 Proposal: Remove 90% TSS and 609

Current MassDEP Rule MS4 Requirement

A Remove 80% TSS A Remove 90% Total Suspended Solids
ACNBIFG nopd T2N Y2 A (RendokeB®4Total Phosphorus
ACNBI G mda F2NJ hdzia A lOjf-$td ryitdation BlbBed2MiiS HUC 12
Water, critical areas, Land Use with
Higher Potential Pollutant Load

L
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Standard 4 Proposal: Remove 90% TSS and 60%

Current MassDEP Rule MS4 Requirement

A Remove 80% TSS A Remove 90% Total Suspended Solids
ACNBIFG nopd T2N Y2 A (RendokeB®4Total Phosphorus
ACNBIF G mdad F2NJ hdzia i Ot ryitigation alb@ed2Miib HUC 12
Water, critical areas, Land Use with
Higher Potential Pollutant Load

Proposal:Remove 90% TSS and 60% TP.
/'y 0S YSGO 0@ NBOKINHAYS3
OR
al 3459t I LIWINRYSR . at RS
OR

EPA Pollutant Reduction Curves*
*not applicable if LUHPPL, ORW, Critical Area, bedrock near surface, D soil, high infiltration rate, pretreatmer

A

Q)¢

X
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Standard 4: Steps for Sizing

Site
Criteria

Land Use with Higher Potential Pollution Load, D soils, bedrock ni
surface, 21E site, Critical Area, > 2.4 in/hr infiltration rate, or sizir
pretreatment?

|

J

Sizing
determination No
Design to
pollutant
reduction criteria

J

BMP Design

and Crediting EPA pollutant
removal curves

C
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Standard 4: Steps for Sizing

Site
Y Land Use with Higher Potential Pollution Load, D soils, bedrock n
C”te”a surface, 21E site, Critical Area, > 2.4 in/hr infiltration rate, or sizir

pretreatment?

J

|

Sizing

determination No
Yes Design to
Design to 1 inch pollutant
reduction criteria
J J
BMP Design MassDEP
and Crediting approved SCMs EPA pollutant EPA pollutant
using MassDEP removal curves removal curves

methods

C
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Options for Meeting Standard 4

Option 1:

AUse EPA BMP Performance Curve to size a Stormwater Control Measure
(SCM) to meet Total Suspended Solids and Total Phosphorus Load

Reductions

Stormwater Control Measure Nomographs with pollutant removal and design cost estimafdsiSC, 2018,
https://www3.epa.gov/regionl/npdes/stormwater/assets/pdfs/msdermit-nomographs.pdf

ADEP SCM and EPA BMP Crosswalk

https://www3.epa.gov/regionl/npdes/stormwater/assets/pdfs/bmgrosswalk.pdf

X

Pre-Deliberativec For Discussion Only 28



LOAD REDUCTION

Use EPA Pollutant Removal Curves

INFILTRATION TRENCH

(0.52 IN/HR FOR DESIGN PURPOSES, B SOIL)

100% —— 2

90%

80%

70%

60%

50% —--TSS
=

20% * —TN

10% Volume
0%

o 02 04 06 08 1 12 14 16 18 2

PHYSICAL STORAGE CAPACITY:
DEPTH OF RUNOFF FROM IMPERVIOUS AREA (INCHE

https://lwww3.epa.gov/regionl/npdes/stormwater/

7% assets/pdfs/ms4oermit-nomographs.pdf
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LOAD REDUCTION

Use EPA Pollutant Removal Curves

INFILTRATION TRENCH
(0.52 IN/HR FOR DESIGN PURPOSEYS)

100% o 2
90% EFE B EEEEEEEDR
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PHYSICAL STORAGE CAPACITY:
DEPTH OF RUNOFF FROM IMPERVIOUS AREA (INCHE

https://lwww3.epa.gov/regionl/npdes/stormwater/

assets/pdfs/ms4oermit-nomographs.pdf
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LOAD REDUCTION

Use EPA Pollutant Removal Curves

INFILTRATION TRENCH
(0.52 IN/HR FOR DESIGN PURPOSEYS)

100% o 2
90% EEEEEEEEERN
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PHYSICAL STORAGE CAPACITY:
DEPTH OF RUNOFF FROM IMPERVIOUS AREA (INCHE

https://www3.epa.gov/regionl/npdes/stormwater/

assets/pdfs/ms4oermit-nomographs.pdf
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LOAD REDUCTION

Use EPA Pollutant Removal Curves
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sizing -=TP
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PHYSICAL STORAGE CAPACITY:
DEPTH OF RUNOFF FROM IMPERVIOUS AREA (INCHE

https://lwww3.epa.gov/regionl/npdes/stormwater/
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Small Scale Measures Treat Runoff

ASmall Scale control = SCM smaller than current MassDEP Water
Quality Volume

ADistributed small scale SCMs can fit in rightvays, other space
constrained areas

AWeighted average by subatershed to meet pollutant removal
requirement

L
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Meeting 90% TSS and 60% TP Removal

Option 2:
ALATS {/a (2 mM¢é¢ dzaAy3a OdzZNNBYy Ul 5
ANo EPA curve available, LUHPPL, D soils, bedrock near surface, 211
site, Critical Area, > 2.4 in/hr infiltration rate, or sizing pretreatment

L
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Summary of DEP SCM Sizing Methods

AHandbook Volume 3, Chapter 1: Documenting Compliance with the
Massachusetts Stormwater Standards

AStandard 3, RecharggeSizing storage volume:

A"Static" Method;
A"Simple Dynamic" Method; or the
A"Dynamic Field" Method

AExample: Static Method

L
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MassDEP Static Method for Sizing BMPs

AAssumes entire recharge /treatment volume is based on:
ADEQs0n HOANOTQ 201 QO

ARunoff Depth = 1 inch

Almpervious area definition
AExisting: Roofs; paved roads, driveways, parking lots and sidewalks
AProposed addition: gravel roads, driveways and parking areas, artificial turf,
compacted soils

L
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Clarifying Questions and 10"
Minute Break
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Standard 7: Redevelopment

Laura Schifman, Stormwater Coordinator

Purpose:Encourage redevelopment to minimize alterations
to sites that contain unaltered wetland resources

Existing Regulation:

Meet the following Stormwater Management Standards to the maximum
extent practicable:

A Standard 2

A Standard 3
A Pretreatment and structural best management practice requirements of

Standards 4, 5, and 6.
A Standard 1 (only for existing discharges)

Comply with all other Stormwater Management requirements and Improve

existing conditions ﬁ
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Proposal for Redevelopment Standard 7

Current MassDEP Rule MS4 Requirement

A Standards 2, 3, and 4: Maximum A Remove 80% Total Suspended Solids
Extent Practicable (MEP) and impro A Remove 50% Total Phosphorus
existing conditions A Off-site mitigation allowed within HUC 12

X
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Proposal for Redevelopment Standard 7

Current MassDEP Rule MS4 Requirement

A Standards 2, 3, and 4: Maximum A Remove 80% Total Suspended Solids
Extent Practicable (MEP) and impro A Remove 50% Total Phosphorus
existing conditions A Off-site mitigation allowed within HUC 12

Proposal:Require 80% TSS and 50% TP*, instead of MEP

MEP for Std 2, 3, partially for 5 and 6.

Off-site mitigation permitted to meet Std 3 and 4" for redevelopment within HUC 12, same or
adjacent municipality, and same wetland system, if -@ite mitigation is not practicable.

* or as required by TMDL, see Standard 11
N In sites that do not discharge to Critical Areas or TMDL waters or are designated as LUHPPL

Standard 4 applies tmtal postconstruction impervious area on site.
Definition of site designation does not change.

X
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Comparison of Proposed WPA Redevelopment
Standard and MS4 Redevelopment

AExample: Total Suspended Solids

Current Proposed
Stormwater 2016 MS4 Stormwater
Handbook Handbook
New 90% TSS 90% TSS
0)
Development SOOI 60% TP 60% TP
0
Redevelopment Mai?nfzj-lr;\SESxtgnt 80% TSS 80% TS5
P . 50% TP 50% TP
Practicable

L
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Applying TSS Removal to Redevelopment under |
and WPA

New Development New Development New Development
Redevelopment

Redevelopment

MassDEP: MassDEP: MassDEP:
100% New Development 85% New Development 34% New Development
15% Redevelopment 66% Redevelopment

EPA: EPA: EPA:
New Development Redevelopment Redevelopment

X
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TSS Load Reductions under MS4 and WPA

MassDEP: MassDEP: MassDEP:
90% TSS removal 88.5% TSS removal 83.4% TSS removal
EPA:; EPA:; EPA;
90% TSS removal 80% TSS removal 80% TSS removal

C
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TSS Load Reductions under MS4 and WPA

MassDEP: MassDEP:
88.5% TSS removal 83.4% TSS removal

EPA: EPA:
80% TSS removal 80% TSS removal

C
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TSS Load Reductions under MS4 and WPA

MassDEP:
I 83.4% TSS removal

EPA;
80% TSS removal

L
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TSS Load Reductions under MS4 and WPA
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Numeric Load Reduction Standards provide
Higher Water Quality Protection

ADevelopment results in degradation of
wetland resource areas

ANumeric standards provide higher water
quality protection than Maximum Extent
Practicable

AHistorically, only limited treatment
provided on many redevelopments

AMany urban areas are required to meet
high pollutant load reductions to comply
with Total Maximum Daily Load (TMDL)
wasteload and load allocations

https://neiwpcc.org/our
programs/wetlandsaquaticspecies/habs/

I3
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Redevelopment:
When onsite mitigation is not possible

Only Standards 3 (recharge) and 4 (water quality) eligible fesitaff
mitigation if onsite mitigation is not practicable.

Potential for combination approach:

On site andoff-site treatment
More desirable Less desirable

Adjacent VVSe ?Irgr? d Same Same
Site System Town HUC 12
or adjacent
town with
approval

L
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Additional Changes Proposed

Parameter Existing Proposed
Regulations Regulations
5-9 lots/units Maximum Extent Practicable Fully Meet
Stormwater
Standards
Impervious Area Roofs; paved roads, driveway: Add gravel roads,
definition parking lots and sidewalks driveways and

parking areas,
artificial turf, and
compacted soils

ESSD/LID For new development: Must For new
be considered to meet development and
Stormwater Standard 3 redevelopment:
(recharge). Must be
For Redevelopment: Must be incorporated unless
considere not feasible.

L
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New Standard 11: Supporting
Total Maximum Daily Loads

Lealdon Langley, Director, Division of Watershed Management

L
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New Standard 14 Supporting TMDLs

Standard 4 already requires compliance with TMDLSs, however we want
to make this clearer. MassDEP has made great progress on developing
TMDLs In the last few years.

If the Order covers a stormwater discharge to a resource area including
a water of the United States farhich a TMDL has been approved, all
stormwater best management practices must be designed to comply

with the TMDL.

Inclusion of thisspecification as a standard
will improve success in meetingMDL goals and
ultimately removal ofimpaired waters from the 303(d) list.

L
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Summary of Major Changes To Be Proposed

No new untreated stormwater conveyances
Postdevelopment peak discharge rates

Groundwater recharggm ¢ NB OKI NHS F2NJ Fff &z

Pollutant removal for PosDevelopmentg 90% TSS, 60% TP

Lands Uses with Higher Potential Pollutant Loads
Critical area protection, including public drinking waters

Redevelopmentg Require 80% TSS, 50% TP (eliminate MEP for STD 4)

Implement Erosion and sedimentation control during construction
Implement longterm operation and maintenance of stormwater controls

10. Prohibit Illicit discharges to stormwater controls and wetlands

11. Supporting TMDL

C
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MEETING TO DISCUSS SCENARIOS?

EXAMPLE:

Name of Scenario
p

Scenario 1 (NEWEVELOPMENT) | |
26 haltacre lot subdivision with ‘

roadway, 26 singkamily houses E;%_velgnm;:_t
Xisting Lonaitions:

Scenario 2 (REDEVELOPMENT) = 1.65-acre site

Roadway reconstruction with " 76.3% Imperyiod

» Buffer Zone %

added sidewalk and bike lane on
one side

Scenario 3 (REDEVELOPMENT) A
Residentiatight urban lot, multt
family housing, existing structure| -
to be demolished \
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Questions & Answers

AAdvisory Committee Q&A

APublic Q&A

L
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